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CLAIMS 

1. Apparatus for rehabilitating a patient who h*s a paretic body part, the apparatus 
comprising: 

5 a) at least one electromyography (EMG) sensor adapted to being applied to a voluntary 

muscle of a healthy body part of the same type as the paretic body part, which at least 
one sensor produces at least one EMG signal; 
b) a neuromuscular electrical stimulation (NMES) device adapted for stimulating at least 
one voluntary muscle of the paretic body psct; 
10 c)ftconttoUerwmchccmtrol5u^ 

(D«ore a desired motion of the paretic body part, 

(ii) store NMES amplitude insufficient to cause said desired motion;and 

(iii) determine an amplitude of stimulation of the paretic body part at least partly 
based on the EMG signal from the healthy body part and said storage such that said 

15 NMES stimulation is not sufficient, on its own, to move said paretic body part said 

desired motion. 

2. Apparatus according to claim 1, wherein the it least one muscle of the healthy body 
part corresponds to the at least one muscle of the paretic body part. 
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3. Apparatus according to claim I, wherein said controller is configured to process 
EMG signals and determine at least one property of wl NMES signal* 



4. Apparatus according to claim 2, wherein the controller b configured so that the NMES 
25 stimulates the paretic body part to make a movement corresponding to a movement made by 
the healthy body part when the EMG signals are i 



5. Apparatus according to claim 4* wherein the controller is configured so that the 
amplitude of stimulation of at least one of the at least one muscle of the paretic body part 
30 increases when the EMG signal from the corresponding muscle of the healthy body part 
increases at a corresponding tuna in the movement of tm healthy body part. 

6- Apparatus according to claim 4 or claim 5, wherein the at least one muscle of the 
paretic body part comprises an antagonistic pair of mupejes, and the controller is configured so 
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that the amplitude of stimulation of one muscle of 0* antagonistic pair of muscles decreases 
when the EMG signal from u« muscle in the beattry body part corresponding to the other 
muscle of the antagonistic pair of muscles increases it a corresponding time in the movement 
of the healthy body part 

7. Apparatus according to any of the preceding claims, wherein one or both of the 
controller and the NMES device are configured to store a stimulation amplitude that is not 
high enough to cause die stimulated muscle to contract in the absence of nerve impulses from 
the patient's brain, but is high enough to cause the muscle to contact in the presence of nerve 
impulses from the patient's brain, for at least soma patients who cannot move said body part 
by themselves. 



8. Apparatus according to any of the prw5ed^ cbims, ^errin the at least one EMG 
sensor comprises a plurality of EMG sensors, each EMG sensor adapted to being applied to a 
15 different muscle or muscle pert of the healthy body pert. 



9- Apparatus according to chum 8, wherein each EMG sensor produces a separate EMG 
signal. 

20 10. Apparatus according to chum 9, wharem the NMES device is adapted to independently 
stimulate a plurality of muscles or muscle parts of the paretic body part. 

11. Apparatus according to claim 10, wherein said plurality of muscles or muscle parts of 
the paretic body part correspond to die muscles or muscle parts of the healthy body part to 
25 which the plurality of EMG sensors are adapted to being applied. 



12. Apparatus according to claim 1 1, wherein the opntrolkr is configured so that amplitude 
of NMES stimulation of said plurality of muscles or muscle parts of the paretic body part is at 
least partly dependent on the EMG signals from the plurality of EMG sensors. 

30 

13. Apparatus according to claim 12, wherein the controller is configured so mat the 
amplitude of NMES stimulation of each of said plurality of muscles or muscle parts depends at 
least partly on the EMG signal from the corresponding muscle or muscle part. 
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14. Apparatus according to any of the pwcedwg ctaims, wherein the paretic body part i $ a 
body part that comes in pairs. 
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1 5. Apparatus according to claim 14, M the paretic body part 



is an arm. 



16. Apparatus according to claim 14, 



lb* paretic body part is a leg. 



17. Apparatus according to any of claims 14*16, 
the patient 



the healthy body part belongs to 



18. Apparatus according to any of claims 14-16, ***ei* the healthy body part belongs to 
a different person. 



19. Apparatus according to any of the 
15 stimulation amplitude at least partly dependent on i 

20. Apparatus according to claim 19, 
stretched out in time from the EMG signal. 



, wherein the controller ma fe a i ike 
form of the EMG signal. 



form of the EMG signal is 



20 21 Apparatus according to chum 19 or claim 20. whemm the processed fonn of the EMG 
signal corresponds to an EMG signal that would be produced by a movement of the healthy 
body part tlurt ia a mhror mmge of a inovem^ 
EMG signal was generated. 



25 *• 22. Apparatus according to any of chums 19-21, wherein the processed form of the EMG 
is time delayed from the EMG signal. 
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23. Apparatus according to any of the pr ece d i ng claims, also including a first position 
sensing device which monitor* a position of the healthy body part 

24. Apparetus according to chum 23, also inching . first actuating device which 
mechanically changes the position of the healthy body part. 
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25. Apparatus according to any of the preceding claims, also including a second position 
sensing device which monitors a position of the paretic body part. 



26. Apparatus according to any of claims 1-25, including a paretic actuating device which 
mechanically changes the position of the paretic body part under control of said controller and 
according to said expected move. 



27. Apparatus according to claim 24, wherein Mi* first actuating device mechanically 
changes the position of said healthy body part at varying levels chosen from the group of 
10 complete assistance, partial assistance or no 



28. Apparatus according to claim 24, wherein said first actuating device mechanically 
changes die position of said healthy body part by limiting the range of motion of said part 



29. Apparatus according to claim 26, wherein said second actuating device mechanically 
changes *he position of said paretic body part at varying levels chosen from the group of 
complete assistance, partial assistance or no 



30. Apparatus according to claim 26, wtaecem said second actuating devi« 
20 changes the position of said paretic body part by limiting the range of motion of said part. 



31. Apparatus comprising a controller, and a Beotoaanscular electrical stimulation (NMES) 
device, the controller storing (i) patient class, and (n) a dashed motion of the paretic body part, 
and being adapted to determine an amplitude of stimulation of the paretic body part at least 
25 partly based on said storage such that said NMES amplitude is not sufficient, on its own, to 
cause said desired motion but is sufficient to cause said desired motion when a patient in said 
class attempts to move the body part at the same tins; and the NMES device being adapted to 
provide a stimulation of the determined amplitude. 



30 32. Apparatus according to any of The preceding claims, also including at least one paretic 
EMG sensor adapted for applying to a voluntary rauecit of the paretic body part, which at least 
one paretic EMG sensor produces at least one paretic BMG signal. 



24 



AMENDED SHfgT 
Empf.zeit:CB/12/2005 15:48 Oen#r,;475 P.010 



15 



20 



30 



FAX 

414/04400 AD1 



33. Apparatus according to claim 32, wherein the controller makes the amplitude of 
stimulation of the paretic body part at least partly dependent on the at least one paretic EMG 
signal. 

5 34. Apparatus according to claim 33, wherein the at least one paretic EMG sensors adapted 
for applying to the paretic body part comprise a plurality of paretic EMG sensors, each 
adapted for being applied to a different muscle or muscle part of me paretic body part, and 
each producing a separate paretic EMG signal. 

10 35. Apparatus according to c4am 34, wh^^ 

muscles or muscle parts of the paretic body that the pMic EMG sensors are adapted for 



applied to, and the controller is configured to mate the amplitude of stimulation of each 
muscle or muscle part depend at least partly on the pa^ EMG sigmd fern thrt muscle or 
muscle part. 

36. A method of rehabilitating a patient who ha* a paretic body part, the method 
comprising: 

a) having the patient or another perron mcvt a healthy body part that is of the same type 
as the paretic body part; 

b) detecting EMG signals from the healthy body part while it is being moved; 

c) processing said EMG signals to determine at heart one property ofaNMES signal; 

d) applying a NMES signal to the paretic body part, responsive to said processing; and 
b) moving .said paretic body part at most partial by said NEMS stimulanon 

25 37. A method according to chum 36, wherein said NMES is applied at a timing according 
to said EMG signals. 

38. A method according to chum 36, wherein arid NMES is applied at an amplitude 
according to said EMG signals. 



39. A method according to claim 36, also including having the patient attempt to move the 
paretic body part, while the NMES is applied, in the same pattern of movement that the 
healthy body part is moved in while the EMG signals esc detected 
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40. A method according to claim 39, wherein <htecting the EMG signals comprises 
detecting the EMG signals from a plurality of muactet or muscle parts of the healthy body 
part, and applying NMES comprises applying NMES to a plurality of muscles or muscle parts 
of the paretic body pan corresponding to the phamtity of muscles or muscle parte of ti» 

5 healthy body part 

41. A method according to claim 40, wherein the amplitude of NMES applied to each 
muscle or muscle part of the paretic body part during a time interval in ihe pattern of 
attempted movement of the paretic body part irngmtk «* l*«t partly on die EMG signal 

10 detected from the corresponding muscle or mu*de part of the healthy body, during a 
corresponding time interval In die pattern of movement of the healthy body part 

42. A method according to any of claims 36-41, wherein the paretic body part is 
mechanically provided with movement by an actuating device. 

15 

43. A method according to claim 42» wherein said actuating device is synchronized to said 
detected EMG. 

44. A method according to claim 42, whereto said actuating device is synchronised to said 
20 applied NMES. 

45. A method according to any of claims 36-44, wherein the paretic body part is 
mechanically assisted with movement by an actuating device. 

25 46. A method according to any of claims 36-45, wherein movement of the paretic body 
part is limited by an actuating device. 

47. Apparatus according to any of claims 1-35, wherein said desired motion is of an arm. 
30 48. A method according to any of claims 36-45, wherein said paretic body part is an arm. 
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